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UNITED- 

1 
The invention .relates :;to c0ntrol .sytems .:for 
objects travëlling in ,preScribed,pths. 
amp]eof sti6h:asyStCn=iS a:pnêumati'c=tUbe:dis- 
patch system, :bUt ,the iri9erïtîon 
many 6ther system çof-tne -Miid 
certain :poirits in thèse :ystëms sWitlïing .sta- 
tions are provided for diverting=the :trïetli.ng 
object -from what. mày be Ce-garded cas the ór- 
mal .path into a .brarieh .or ]te-riatïve 
The desirèd pathf0r-ny objèt iugil]]y pre- 
se]ected by the person starting.hb ,oect on 
journey and the varióus:SWi/Cies-SC:set:by èlec- 
trica] remote conro] ër ."the -like. Tle 
be tïaversed by the-b]ect .muStthenberbSved 
exclusive]y or .that :ëbjeCt :0r ,OhrS tSêin 
prece]y the saine fph tiIhe[ob]ëct, ërthe 
last of them, has Dassed thWIst-Sitchin 
tion. Oy then canaaéw PSthbe-ety 
in the settings Ofithe 
The 0bject of-he.presentqVeti6n i tO-pro- 
vide on the trave]ling Objè6t ielf ;mëSn 
causing the switbhès a-Ppk0Drite  :the.intèded 
journey to be set as the,ob]Ct-apmacHes«ech. 
Thns on any one .portionof the Ph here -ay 
be severa] objec in :cose:of-mnsitt0ffëèfit 
destinations,each oflwch.Wiil be:di?ektëd ao - 
maticaHy at the :desized ta-ion  iVe St -4he 
intended points. 
Accordin . the ivention 
Mnd referred  each traet]ing/bbëct/cafies 
mea for etting brtions, súch ,R ound 
waves, of a selected n :of 
frequencies or grOupS .:f JXd TrequeCiës, d 
each switching station is «soclaed ith .e 
respoive fo che of çhe=said .feqeies or 
Eroups of frequencies.oset thasiCh mati- 
cally fo he desired.position:on.the.aproohëf 
 .object etting .tha fregueny r ;grp 0f 
frequencies. - 
If has been proposd.in the oentrÇ[of r!wy 
genre signais fo-an aUmati Cntrol - deviCe, .ut 
the rao frequeny ws cÇd[[Vi 
ance with the distance of OEhe tn from Oe 
ed point an the rëV hd 
the frequency appropW:-sloaiO. TL present invention on ..he Oh hd ed 
frequencies for preectien qf he .roe - be 
traverse& 
Sound wvÇs eptcr]Fsiçable, but i»is 
a!so possible to use virat 
but of supersoc .-pitçh,- @¢ç]]y .hÇre àudible 
sounds mÇy be undesiale. I  pneumatic b 
spatch.Çysem-he f-eqecies ay/oeveniently 
be generaed bF 'tngreedsatustedby 
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_pressure ,,differene ibétwee-n ,the two ends :of the 
carrier. 
-In most cases .the :gmup:of frequencies will be 
.a combinati0n ..ci/a:certin mumber otit of a ,set 
5 Of =fre_quCies. For 'iristance the who]e systm 
,maY emp]oy,eiht differentfrequencies and each 
sw, it,chi,ng sttion may inc]tide a deice respon- 
Sive t0-:a prticu]arhree ofthe eightfreqUencies. 
Fifty-x/tatiOns couId 'then be ;equipped vzith 
!0 .deviees :résponsive .eh ,to=a different croup of 
hree frequencie. -here is .no difficu]ty in con- 
strticting :a )carrier f6r a :pneumatic syStem çwith 
a ront :chàmber and ieightreeds :tuned -to the 
eight frequencies. ":The :chamber v¢ould be pro- 
-! ,vided with air by a :tube rom ,the rear 0f.the car- 
-rier, and ;the -air .otlet .,of the Separate reeds 
vou]d ha.v,e de_ices for opening .or c]osing them 
as.desired. 
One form of s0und-fesponsive member .com- 
20 prises sn:e]ect_ro-aconstiC circiit,0n :the verge of 
instabi]ity. The circuit .inc]udes a :microphone, 
sn amplifier :if neCessary 'and a .te]ephone so 
p]aced that :he :sound impinges ,on the micro- 
phone. Ït:,is ,v¢ellknon.that.such a.cirCit can 
 be:brought ,fo self-osc%llation,.ïf !the teleph0ne is 
placed :n, eSr.enough to.the microphone,-and that 
ech cirçtti,tprod,uces:.paric]ar note dependent 
on ifs ch, aracterisics. If the circuit is .a ]itt]e 
short of sloEr0scfi!ation, .there is-Stfl]-a particu]ar 
0 notè,or frequenCy.o .w.hich if :exhibits a .maxi- 
mum,0f sesîtiveness. ,When as0und. 0f.this fre- 
quency impinges on t, he mic.rophone ,in sufliCient 
trength, theïrcuit passes intò .se]f-6sci]]tion, 
whereas any other note is.wiçhut effect. 
S5 A better and cheaper responsive device 
penumatic tube_ systems, comprises_a short iength 
of :t.h.in-/wa]ted )tBbe, prefe,r, ably of steè], 4nsrted 
in -the r.un. ofhe pneurtic ,tube. -he tube 
its.ov¢n inherert. ote, :Of whjch he pitch an be 
40 ascertained by,striking :[t. A casing surrounds 
the tube and in the intervening space carbon 
grn,.Ulssrepac,kÇd to om.s-microphone. Vhen 
yibraçin,of ,the i,_nherent (reluency of ,/he ube 
impinge çhereon,-the ,microphone responds and 
45 associate&eleetrical eic-i:t.- ............ 
OEt3-e:i.n.¥elti: is il!ust,.tedby an embodiment 
shown j !te ._dravigs ,.acçompanyirg the -pro- 
isienl spec!fictie,:wherein 
50 Figure 1 is an elevation.Part.ly.in .eci0n. f -n 
electro-acousçi.c ..r.ey, 
:Figure 2 .is .a:..modificatien,to include, a:filter, 
.Figure ::3 shows : a lVodifiCation of the :electro- 
acousi circuit, 
55 Figure.4i.a,diagram.bf:a.uart of.the pneu- 
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3 
matic tube system to show the application of the 
invention thereto, and 
Figure 5 is a line diagram of a complete pneu- 
matic tube system with 21 arrival and departure 
stations and 6 switching stations. 
Details of other forms of construction are 
shown in the drawings accompanying the present 
specification, and therein 
Figure 6 is a central section through the front 
part of a carrier for a pneumatic tube, 
Figure  is a front end view of the saine, 
Figure 8 shows details of a response element of 
the thin-walled tube type. 
Figure 9 shows diagrammatically the insertion 
of a set oï such elements near a switching sta- 
tion, and 
Figure 1O is an elementary diagram to illus- 
trate the inclusion of an electrical filter circuit. 
eferring first to Figure 1, a microphone M 
and a loud speaker or telephone T are connected 
together by an acoustic link K in the form of an 
air column enclosed in a tube. A collecting cone 
C for the sound is shown for use where the elec- 
tro-acoustic relay is mounted in the open, but 
where used in a pneumatic tube, as in Figure 4, 
the cone is hot provided. The electrical circuit 
is not shown, but it includes the usual battery for 
the microphone and an amplifier if required. 
Sound vibrations impinging on the diaphragm 
m will cause the latter to vibrate, and, if they are 
of the saine frequency as the inherent frequency 
of the relay, the circuit wfll be set into oscilla- 
tion, and the switching device will be operated. 
It may be round necessary in some cases to 
incorporate an acoustic fllter to cut out har- 
monics or other frequencies related 
sponse frequency. Figure 2 shows a suitable ar- 
rangement, where AF is the acoustic filter. Wires 
or like devices tuned to the undesired frequencies 
serve to absorb these from the gamut passing 
into the collecting cone C. 
In the arrangement of Figure 3 the sound is 
not applied direct to the telephone or loud-speak- 
er diaphragm of the electro-acoustic relay cir- 
cuit, but itis picked up by a number of micro- 
phones IV£ located at different positions. Two 
are shown in the figure, but any number may be 
used so as to obtain a suitable average of the 
sound emitted by the travelling object. The vi- 
brations picked up are applied in the form of 
electrical impulses to the electrical part of the 
electro-acoustic relay. Figure 3 also shows 
handle TL attached to a kind of butterfiy valve 
for tuning the relay circuit o the desired fre- 
quency. 
eïerring now to Figure 4 a portion of a pneu- 
matic tube dispatch system is shown, which 
cludes one station at which it may be required 
to deliver a carrier, while other carriers bave 
to pass the station and proceed to other destina- 
tions. 
The tube itself is shown at PT, while IB is the 
receiver basket into which a carrier PC has tobe 
ejected. For this purpose a switch or valve V can 
be swung over from the straight through position 
shown in the figure to divert the carrier into the 
basket IB. The carrier PC is provided with 
sound head 
combination of notes. The sound head will be 
described in detail later. 
Ata part of the tube PT which may be 2 to 1.0 
yards belote the valve V according to require- 
ments, a branch JB is taken off the main tube 
PT, but to prevent the carrier from passing into 
the branch and yet to allow the sound free access, 

4 
the wall of the tube PT is continued but provided 
with holes h making communication with the 
branch JB. On the end of the branch an acoustic 
filter AF is attached by a sound-insulating rub- 
5 ber washer. The sound is picked up by a micro- 
phone M and corresponding electrical impulses 
are transmitted along a line L to a selective relay 
SI in the manner indicated in Figure 3. If the 
note emitted by the sound head SH is that to 
10 vhich the relay SI is responsive, the current 
passed by the relay SI energises a solenoid S, 
which turns the valve V to the position in which 
the carrier will be ejected into the basket IB. 
Where a group or combination of frequencies 
15 is used, there will bave tobe one relay SI ][or 
each frequency of the combination appropriate 
o that station with their output sides connected 
in series, so that the solenoid Sis only energised 
when all the frequencies of the particular com- 
20 bination are present. 
An example of a complete system is shown in 
diagçam foçm in Figure 5. This system has 21 
sending and receiving stations, and by the selec- 
tire use of one or more of seven ïrequencies a 
25 carrier may be sent from any station to any other. 
In the system illustrated there are three self- 
contained circuits, A, B and C, which are inter- 
connected to permit a carrier to pass from a sta- 
tion of one circuit fo that of another. Each cir- 
30 cuit bas seven stations identifled by loman nu- 
merals ïrom I to VIL 
In each circuit the sending points of the seven 
stations are shown on an inner loop and the 
receiving points on an outer loop in such a man- 
35 ner that the route along the tube in the direc- 
tion of travel passes first through all the sending 
points and then through all the receiving points. 
At the station VI in circuit B, ïor instance the 
sending point is denoted by the reference ! !, the 
40 receiving point by the reference !2, while !3 is 
the switch for diverting the carrier into the 
branch to the receiving point !2. Similar con- 
ventional indications but without numerical 
references are used for the corresponding parts of 
45 other stations and other switching points, to 
which reference will be marie subsequently. The 
power plant for producing the operating vacuum 
is indicated at P. P. 
First consider one circuit by itselï, assuming 
50 that the switch marked Ex is not moved from 
its normal position, so that a carrier passing 
the sending point of station VII goes on to the 
receiving point of station I. For selecting any 
station within the circuit tlu-ee ïrequencies are 
55 sufllcient, for example a=500, b=760 and c=1200, 
all frequencies being in cycles per second. The 
frequencies to which the switch relays ai the 
various stations respond are in accordance with 
the following table: 
6O 
Station I, frequencies a, b and c combined 
Station II, frequencies a and b combined 
Station III, frequencies a and c combined 
Station IV, frequencies b and c combined 
65 Station V, ïrequency a alone 
Station VI, frequency b alone 
Station VII, ïrequency c alone 
A carrier emiting only one or two frequencies 
will rail to energise the relay at station I; like- 
70 wise a carrier emiting only one ïrequency wfll 
rail to energise the relay at station II, Il-I, or IV. 
Accordingly any carrier will be delivered at the 
station tuned to the saine frequency or frequency 
group as is being emitted by that carrier. 
75 If a carrier has to be sent ïrom a station in 
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one circuit to a station In nother circuit, an 
additional frequency is proided to open as.witch 
Ex, by which the carrier enters ,a closed ,Ioop 
circuit D. This frequency wilI 
as g and maybe2,000. Tlïe circuit D bas three 
switches E?A, E?B ard E?zC, bY Lvhich entrance 
is obtained to circuits A, t00 and B and IC re- 
spectively. Each of these switches is tuned to 
its own frequency. Thus EnA may respond to 
e----2,500, EnB to /=2,900 and EnC to g----3,600 
cycles per second. 
Suppose for instance a station in the A cir- 
cuit bas to send a carrier fo station IV in cir- 
cuit C. The sound head of the carrier must be 
set to emit frequencies b, c, g and g, namely 760, 
1,200, 2,000 and 3,600. The frequency g first 
acts on the switch Ex to divert the carrier into 
the circuit D, then the carrier passes the switch- 
ing station, EB, Ieaving if unaffected because 
the Ïrequency f which would actuate the switch 
is absent. On approaching the switching station 
EC the frequency g actuates the swflmh so that 
the carrier is diverted into the circuit C. Here 
stations I, II and III remain unaffected because 
the frequency a ii misiing. At station IV, how- 
ever, the combination of frequencies b and c 
causes the switch to operate, and the carrier is 
here diverted from the circuit to a receiving 
basket Iike RB of Figure 4. 
A sound head for a carrier is shown in Figures 
6 and  which can emit eight different ïrequen- 
cies either singly or in any combination. The 
body of the carrier is shown at 4, and close to 
the wall a small air tube  is carried to the 
rear, where if is in communication with the space 
in the pneumatic tube behind the carrier. At 
its front end the tube  terminates in an air 
chamber 6 comprised between the front wall 
of the useful space in the carrier and the body 
 $ of the sound head. 
The base of the body 
equidiitantly spaced in a circle to provide com- 
munication between the air chamber and the 
space in the pneumatic tube ahead of the car- 
rier. Inside the air chamber 
are mounted, one over each hole 9, the reeds alI 
being tuned to different frequencies. Numerals 1 
to 8 are engraved or otherwise inscribed on the 
Ïront face oÏ the body base 8 fo enabIe an oper- 
ator to identify the hole 9 associated with any 
one of the frequencies. 
Each hole 9 is provided with a valve 2 hav- 
ing a long stem 
cess 23 formed in the sound head  . Each valve 
2 bas a spring 2 to urge if on toits seating as 
shown at the Ieft hand side of Figure 6. In this 
positions the corresponding reed 20 is prevented 
from sounding because its air passage is bIocked. 
Any valve can be opened by grasping the stem 
22 and lifting the valve. Recesses  are pro- 
vided to receive the valve heads removed from 
their respective holes 9, as shown ai the right 
hand side of Figure 6. Figure  shows the sound 
head set to emit the group of frequencies identi- 
fied by the numerals 
A response device of a simpler forra than 
those of Figures 1 to 4 is shown in Figure 8. The 
Pneumatic tube PT is interrupted fo receive the 
device, which is coupled in by fianges 20, 26. The 
device comprises a Portion of fhin-walIed tube 
of the saine bore as the tube PT and constituting 
for the carrier merely a continuation of the tube 
PT. The main portion 2 of the tube, which is 
preferably of steel, bas its oukside diameter 
turned or ground to respond fo a particular fre- 

quency. This frequencF, .if in.the -audiblerange, 
can be heard by strilg the tube a:gentle !blow. 
A split hollow c.ylinder 2 surrouds .the por- 
tion . and is spaced.from the thickenedends by 
5 insulating washers 29, 29. The intervening ,an- 
nular space is packed with carbon 'granules 3 fo 
constitute a microphone, which wflI respond only 
to the inherent irequency of ,the tube portion -. 
This microphone is inseoEed in an electric circuit 
10 controlling a switch for diverting .the carrier. 
Such circuits are well known. 
Where a switch bas fo respond fo a combina- 
tion of frequencies, say three, the arrangement 
of Figure 9 is suitable. Three devices as shown 
15 in Figure 8 and denoted by the general reference 
31 are inserted in the pneumatic tube PT with 
sound-insuIating sections 32, 3- at each end. 
The devices 3 , 3  are tuned to the respective fre- 
quencies, and relays actuaed by them bave their 
20 contacts connected in series so as to actuate the 
switch only vhen all fhree frequencies are pres- 
ent. 
If may sometimes be necessary fo guard 
against the actuation of the device 3  by spurious 
25 harmonic or ither related frequencies. A filter 
circuit may then be included as shown af 3 in 
Figure 1O, which wflI short-circuit all but the 
desired frequency. 
It may in some cases be round preferable to 
30 modify the microphone arrangement of Figure 8. 
Instead of the space between the thin-walled 
cylinder - and the surrounding cylinder 20 being 
filled with carbon granules, it may be filled with 
air or be evacuated. The microphone would then 
35 be of the capacity type. Alternatively if both 
cylinders are of ferromagnetic material, the mi- 
crophone could be of the electro-magnetic type. 
The bore of the pneumatic tube may not be 
the most suitabIe in every case for that of the 
40 resonant thin-walled tube. If the latter is ruade 
larger, the continuity of the running surface is 
maintainid by a grid of bars spaced away from 
the inside of the resonant tube. The length of 
gap bridged by the bars should of course be less 
45 than that of the carrim-. 
Having now particularly described and ascer- 
tained fhe nature of tuf said invention and in 
what manner the saine is tobe performed, I de- 
clare that what I claire is: 
50 1. In a pneumatic conveyor system with auto- 
matic path and carrier control, the combination 
of carriers fitted with a special control head con- 
taining a system of air passages communicating 
wifh the air fiow of the pneumatic tube, reeds 
55 fitted in the pathway of each of these passages 
and each tuned to a different control note, means 
for suppressing the vibration of any nunber of 
the reeds, branch-off tubes fitted to the main 
tube, a sound-detector arranged near each 
60 branch-off point fo receive the sound generated 
by the reeds, a power-operated defiector dis- 
posed within the main tube at each branch-off 
point and a relay associated with the detector fo 
switch the defiector into ifs operative position. 
65 2. In a pneumatic conveyor system with auto- 
matic path and carrier control, the combination 
of carriers equipped with a generator of audible 
notes of pre-selected pitch and composition, a 
network of tubular guides, side branches issuing 
0 from the tube guides, portions of said tube guide 
reduced annularly fo predetermined thicknesses, 
each reduced tube portion surrounded by a ring, 
carbon granules inserted between the exterior 
surface of the said reduced tube portion and the 
5 interior surface of the said ring» to forma speciaI 
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frequency selective microphone responsive to the 
sound generated by the carrier/a relaying cir- 
cuit associated with the said microphone to sup- 
ply power to a switch-over mechanism at branch- 
off points. 5 
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